Older women in our communities are becoming marginalised through their lack of technical awareness and capability. Digital applications now dominate the way governments, business, communities and even families interact with all of us. As respected elders of our society, women not only need access to services which support their wellbeing as they age, but also have an important role to play in passing on their knowledge and wisdom to new generations. Through digital exclusion, older women often relied on others, particularly their spouses, to transact online activities. As they become carers for their ageing spouse or are widowed, they need to learn to do this for themselves. An action research approach recorded responses of seniors to individualised computer-learning sessions. Our research shows that they can learn digital skills, and this is leading to greater independence and social wellbeing. Everyone benefits as our women elders become digitally included.
Introduction
As in most developed countries, Australia is facing challenges due to its ageing population (Christensen et al 2009) and, as people age, they may need more assistance to attend to the demands of daily living Seidel et al 2011) . At the same time, business, government, community and individuals are transitioning to greater reliance on digital devices and online applications in all aspects of modern life (ADII 2017) . Many older citizens, i.e. those over 65 years of age, face challenges in adjusting to demands of the digital age. However, when sufficiently mastered, new forms of digital technologies can provide opportunities for positive ageing (Denvir et al 2014) . Indeed, economic and social use of digital technologies can play a useful role in meeting the social and economic challenges posed by the ageing populations.
In reviewing the literature on the use of digital technologies by older people, we have not found any research that addresses gender differences in the factors, needs and desires that motivate the use of digital technology. Having conducted research in this area over several years, we believe that there are significant gender differences and that they are worth investigating. This paper reports on ways that digital inclusion can meet the specific needs of older women, enabling them to remain more engaged, active and independent as they age. Our message is based on the findings of our research conduction with older computer users in regions south of Sydney in New South Wales. Adopting an ongoing action-research approach we investigate how guided digital technology use can improve the economic, social and emotional wellbeing of older citizens Linger 2016, 2017; Burgess et al 2012) .
Paying attention to the wellbeing of older citizens is important. Whether in care or at home, many older citizens are becoming increasingly isolated as they age and are no longer able to get around as they once could (Grenade and Boldy 2008) . However, with suitable support and more useable technology, this can change so that participation in online activities and communities can enhance the economic and social wellbeing (Taylor 2011) .
The most recent findings of our years of research concern the way that older women in our communities can become increasingly marginalised through their lack of technical, experience, awareness and capability. Life expectancy in Australia for women is 85 years in contrast to 80 for men (Australian Bureau of Statistics 2017). This gender gap means that many women outlive the men on whom they relied to do tasks needing digital skills. Studies have shown that, on average, older Australian women are significantly less digitally included than men (ADII 2017) . What is more, women now in their 70s and 80s had less education, less time at work and in lower status positions than men of the same age (Burgess et al 2012) .
This paper presents recent research which shows how, with suitable devices and ongoing support, older women who have not previously used a computer can develop the digital capability to undertake many tasks that help them maintain independent living and control over decisions affecting their lives. The alternative is that older women become chronically isolated as they age in an increasingly digitised society. This has significantly detrimental impact on their wellbeing. They become disconnected from family, friends and community with little ability to engage in meaningful activities. They become increasingly dependent on others for assistance in attending to the demands of daily living lowering their self-esteem and dignity (Netten et al 2009) .
Our research provides evidence of positive instances where older women are learning to use digital devices and online applications to remain connected to, and engaged in, the community as well as access to stimulating activities online. On the one hand, the research reveals the diverse challenges that women face in developing and maintaining digital capability as they age. On the other hand, it has uncovered the many benefits of participation in online activities and communities that contribute to positive ageing. The capability for connected living through online social engagement has the potential to radically enhance positive ageing and revolutionize the efficacy of the social and economic systems of aged care Linger 2016, 2017; Burgess et al 2012; Alcock et al 2014) .
The research results show the importance of taking an individualized approach to meeting the needs of each older novice user who is motivated to learn and the importance of making this learning fun. It also reveals how mastering just one or two digital applications can not only enhance social wellbeing but also enable women to have more control of their lives and have less reliance on help from others.
Background
This section of the paper first presents the reasons why many older women over 65 are more digitally excluded than men. Then it summarises evidence of the negative consequences of isolation and the problems women face in access, affordability and capability when it comes to digital technology. Also discussed are the domains of wellbeing that can be improved through appropriate digital inclusion.
Factors limiting the Digital Capability of Older Women
The Australian Digital Inclusion Index (ADII) provides evidence at a population level of differences between the digital inclusion of older men and women (ADII 2017) . While the gap between men and women is marginal in younger age cohorts (0.8 points for people aged 14-24 years and 1.0 points for those aged 25-34), it expands to 2.9 points in the 35-49-year cohort and is greatest amongst those aged 65+.On average, the score for older women on the ADII is 2.0 points below that of men. We note that this score is designed for aggregation so that from our perspective the ADII is not a useful research measure as an individual score and so not appropriate for our research.
A review of the literature revealed several contributing factors are that women currently in their 70s and 80s had fewer opportunities for education than men, spent less time at work and more time at home duties than men of the same age. When they were young, girls were encouraged to leave school as soon as possible, get an office job which they stayed in only until they got married. Men were the bread winners who managed the family financial affairs (Seidel et al 2011) . This has meant that many women, who outlive their husband or must care for one who is incapacitated, must learn to manage affairs themselves. What is more, most of the tasks whereby an individual manages their affairs can best be done using online applications where digital skills and capability is required.
Problems of Isolation
It is common for isolation to increase with age. For those still living at home, this can be the result of environmental barriers, such as unsafe neighbourhoods, inaccessible housing and inadequate resources for socializing (Cohen-Mansfield et al 2016) . While these issues affect older men and women they are critical for the wellbeing of older women. While the evidence is inconclusive, isolation and loneliness within residential aged-care settings may be even greater than it is for older citizens living in the community due to reduced social support (Grenade and Boldy 2008) . Isolation is also associated with boredom and inactivity due to increased lack of mobility; recent losses of family and friends, as well as mental health issues leading to shame and fear (Cohen-Mansfield et al 2016) .
Isolation is known to have negative impacts on social and emotional wellbeing that can lead to severe problems such as depression (Luo et al 2012) . Of particular concern, are the many studies (Luo et al 2012; Cornwell and Waite 2009; Nikmat et al 2015) that have revealed strong correlation between social disconnectedness and physical and mental wellbeing. Many aged-care policies assume that it is inevitable that older people gradually become mentally inactive and unproductive (Norrie 2012; Perland 2004) . However, there is a large body of evidence that remaining active, socially connected and emotionally satisfied is a major contributor to health and wellbeing (Netten et al 2009; Diene and Chan 2011; Hagan et al 2014) . The World Health Organisation (WHO 2001) sees active ageing in terms of the health, independence and productivity of older people. Positive and productive ageing can improve social and emotional wellbeing in the best interests of both society and the individual (Kaye et al 2003) .
Problems of Access, Affordability and Capability.
Research has identified inequalities of access to online information and services within the older population of contemporary ageing societies (Olsson and Viscovi 2016) . Lack of access to digital technology excludes many older people from its benefits. As governments strive to replace conventional service delivery with e-government, many of the older demographic are missing out Choudrie et al 2013) . This is also true of access to online banking (Diniz et al 2012) . and health information (Heart and Kalderon 2013) . In Australia, the government emphasizes the use of online services such as my.gov.au and myagedcare.gov.au which assumes that all citizens should have access to such online services.
There is an assumption among many in the aged-care sector that older women have a limited level of digital literacy and little potential to actively engage online. Studies have found that many older citizens do not have access to digital technologies such as email, Skype, productivity tools and social media, or have the relevant skills to use them (Hakkarainen 2012; Lelkes 2013; Hargittai and Dobransky 2017) . It is widely accepted that even well-motivated older people have a range of physical,
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Older Women Online cognitive and motivational traits and computer-awareness that together impact on their potential to develop sufficient skills to use digital technology effectively (Burgess et al 2012) . However, some recent research has reported growing acceptance of digital technology by older women (Niehaves and Plattfaut 2013; Zheng et al 2015) where improved technology, such as new tablet computers, is playing a role (Xie and Jaeger 2008).
Attributes of Wellbeing
Improving wellbeing of older people is the primary motivation for our research but wellbeing is difficult to quantify. Wellbeing is normally associated with people's experience of their quality of life (QOL) determined by satisfaction with their lives and a sense of personal development in their social context (NEF 2013) and, more recently, the social care-related QOL (SCRQoL). The ASCOT project of community care in the UK (Netten et al 2009) identified seven domains of SCRQoL wellbeing among older adults receiving community care services. Research shows that the first four domains (Accommodation, Personal Cleanliness, Food and Nutrition, Safety) are well served by care packages in the UK, Australia and presumably in other developed countries. The next three higher level domains (Occupation, Control, Social Participation) are not. The biggest gaps between needs and how they are being met lie in the higher-level domains on the right: those of engagement (connecting with people and community), activity (having meaningful and rewarding ways to occupy time) and independence (being in control of life).
The findings of the initial stages of our research indicate that these three domains are where digital inclusion could greatly improve the wellbeing of older people: maintaining their independence, keeping then connected to significant others and finding meaningful ways to spend their time (Hasan & Linger 2016 . We now explain and justify our research methodology.
Research Methodology
As noted above, quantitative measures of wellbeing for individual older citizens, using QOL for example, were found to be unsuited to research involving older participants. Similarly, we found no quantitative measure of an individual's digital capability, such as the ADII score, that suited this older cohort. Two very recent quantitative studies (Heo et al 2015; Quintana et al 2018; Szabo et al 2018) have reported general links between internet use on the wellbeing of older people but little detail results from this approach. Previous literature has shown that limited, and even conflicting, results have come from studies that use surveys or experiments with older participants (Hagan et al 2014) . For these reasons, the research described in this paper adopted an inductive, qualitative approach where we identify positive outcomes from the online activities and communities in which participants chose to engage.
Action Research
An action research approach (Mathiassen et al 2012; McKay and Marshall 2001 ) was adopted throughout the project. Action research is a form of applied research that is iterative, rigorous and collaborative, using informed interventions to develop a solution to a practical problem that is of value to the people with whom the researchers are working, while at the same time developing theoretical knowledge of value to a research community (Davison et al 2004) .
Our research design involved interventions in the form of computer learning sessions with residents in local aged-care facilities over a period of five years. This had practical benefits for the participants and well as providing qualitative data for our research. We designed and implemented these interventions to enable and encourage the use of digital devices and Internet amongst residents. Our project has involved over 100 participants in six different care facilities and in several other sites. Our initial research design consisted of the provision of computer kiosks in a corner of the aged-care facilities' recreation rooms and the conduct of weekly sessions to help residents, who volunteered, learn to use computers and other digital devices for activities of their choosing. More recently we have been holding similar sessions for senior citizens in regional community centres where participants bring their own mobile devices and the problems they have with them.
The qualitative data was collected and subjected to the collection reduction and display phases recommended by Miles and Huberman (1994) so that conclusions could be derived from the results of the thematic analysis. Data was collected on the impact of our interventions in a manner that other researchers have found appropriate to the circumstances of working with the elderly. We followed the inductive approach of similar research to ours (Xie and Jaeger 2008; Ng 2007 ) combined with Hasan 
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Older Women Online innovative informal methods of data collection and analysis (Sayago et al 2013; Naumanen and Tukiainen 2007) . In our research, data consisted of progress updates and field notes where "observations" and "lessons learned" files were kept in which we recorded activities that were interesting, noteworthy, troubling, surprising, or indicated something that worked well (or not). During our data collection, the data was reduced using thematic network analysis and the resulting thematic networks were displayed using a standard social network analysis tool.
The Research Settings
We have had continuous access to five aged-care facilities, in regional Australia, to conduct interventions over the five-year period of the project. The interventions consisted of the provision of what some called computer kiosks in a corner of their recreation area and help sessions run by the researchers. The first facility had taken a few residents to government-run computer classes in the local town. They had discontinued this initiative as the elderly participants had found that the teachers went too fast and did not have the time or patience to address the needs of the elderly. Additionally, between classes many participants had no devices on which to practice, and those that did have a device had no-one to help them when they encountered problems. Following the insistence of the small group of residents who had participated in those classes, the facility owners approved our project.
Managers at the other facilities noted what was happening at our first facility and asked us to set up similar computer kiosks in their facilities. We had several discussions with a range of stakeholder at all sites about the project design and on data collection. The owners, governors and managers allowed us to proceed provided they did have to pay and that we did not annoy participants with interviews or surveys. Our action research methodology was well received. We were able to continue to run the kiosks with the help of local volunteers and a small amount of research funding from our university.
Over the past year we have opened seven public "drop-in" sites at community centres across our region with support from government funding to continue the work. This has constituted the practice outcomes of our action research.
The Interventions
Our interventions are constructed as one-on-one help sessions where participants bring their own device if they have one or use one provided. They learn what their device can do and how to do whatever that interests them. They are provided with individual assistance with problems as they arise in use. These sessions are run by the researchers and other suitable volunteer instructors. We make considerable effort to create a happy, fun and relaxed environment to make this complex context safefail, time-paced, diverse and tolerant of dissent. In other words, the elderly did what they could with the technology, learnt at their own pace, were able to laugh at their mistakes and, most importantly, set the learning agenda. Moreover, each participant was able to use the devices they felt most comfortable with.
Data Collection and Initial Analysis
Data was collected from the interventions. The researchers and other instructors would observe these sessions and encourage participants to reflect on their activities. All kept notes of what was observed and heard, listening to the voices of participants. In this way extensive qualitative data has been collected from the activities of over 100 participants. Additionally, we would regularly engage in discussion with all stakeholders: facility owners, managers, residents, staff and volunteers who participated, as well as other visitors to the facilities, family and friends of residents. These discussions were also documented and provide alternate voices to those of the direct participants in their sessions.
At regular meetings the researchers analysed their notes and observations and identified emergent themes which were reduced to a generic set by systematic analysis. By the end the second year of the research we reached saturation with no new themes being identified. The results at this stage have been published using vignettes to illustrate the emergent themes of: connection, being occupied, selfsufficiency, self-worth/esteem, productivity, personal development, being in control, and enjoyment Linger 2016, 2017) .
It was at this point we became aware of the research undertaken by the ASCOT team (see above) and realised the similarity of our findings. The themes arising from the research were compared with the ASCOT domains of Occupation, Control, and Social Participation (Netten et al 2009) . Table 1 demonstrates the alignment of our research themes with the ASCOT domains. Following the interest shown in our work we have been encouraged to continue our computer help sessions in aged care facilities and community centres. The sessions have been supported by volunteers with some government and community funding. As researchers we have stayed involved, observing and recording happenings at the sessions whenever possible and analysing the data when the opportunity arises according to the themes identified previously. We also looked for the emergence of new themes and this led us to identify issues that are common to many older women among our participants.
New Findings
Our older Women Participants
Our participants are older people who choose to come to our computer help sessions for a wide variety of reasons from pure curiosity to assistance with specific problems associated with their use of digital devices. Over the five-year period of the research more women (consistently around 70%) than men have attended the sessions. In addition to the capability factors mentioned previously, this is also due to the lower self-esteem of older women where technology is concerned and the reluctance of many men to admit that they need help. Another aspect we have observed over the years is that men tend to retain the view of a computer as the large, serious device they used at work whereas women, particularly those who have never used computers, are readily enticed by the touch-screen interface of tablets and iPads.
Consistent with our previous publications we present our findings by summarising our observations as representative stories for each of our identified themes.
Stories of Women Representing each Theme
As mentioned above, the result of our initial two-year study was a list of emergent themes of wellbeing related to digital inclusion as follows: connection, being occupied, self-sufficiency, self-worth/esteem, productivity, personal development, being in control, and enjoyment. In a previous publication we illustrated each theme with vignettes which summarised our data (Hasan & Linger 2016 .
What follows are new stories of women among our participants to illustrate these themes in our more recent findings.
Connection: One group of participants we met a few years ago were all women who had migrated to Australian decades ago and settled in the area when their husbands got work in the local steel works. They invited us to give some computer help at a social meeting they held weekly at the local community centre. Most said that they didn't know how to use a computer and probably would never be able to so. We asked how they kept in touch with family in the old country and many said they used Skype. This was when we realised that, with older women, it was important to focus on what people want to do, not on the technology. Learning to use a computer does not interest them but finding ways to be connected to family does. We have since had family members who ask us to help when they have given grandma an iPad and a quick introductory lesson but later find the iPad collecting dusk on top of a cupboard.
Being Occupied: Older people often have plenty of time on their hands and little to do. With a device that suit their individual needs, isolated older women can do something meaningful with their time even when on their own. Many of our female participants are amazed with what they can find just surfing the web. One lady in her 70s had suffered with a life-inhibiting affliction since she was thirteen but had never really understood much about it. We found a reputable medical website and she learnt so much that she wished she had known when she was younger. Many others love to use google maps street view to see what has happened to places where they once lived. Perhaps the most popular activity that older people do online is their family history. Once they have the skills they spend hours working on their family tree.
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Older Women Online Self-sufficiency: One of the comments that most of the older participants make from time to time is their desire to do things for themselves and not have to rely on others. A lady who joined recently said that her husband did everything on the computer to keep them connected with their children and manage all important online documents. However. he was not good at organising all their digital pictures they had which had got into a mess. She wanted to learn enough so she could make sure that all these precious pictures were not lost and in albums that she could access herself.
Self-worth/esteem: Despite assurances that they had made progress with their computing skills, many of the older women express a view that they are dummies compared with younger people. Unfortunately, this attitude is often reinforced by ageist comments from others. Our interventions endeavoured to engender a sense of accomplishment when participants mastered some aspect of the digital world. One example where this was particularly effective was a resident in an aged care facility who was younger than other residents; being in her 60s. Her need for care was debilitating obesity and she had no family or friends to act as caregiver. She never had visitors and had very low self-esteem. She was relatively computer savvy but could not afford a computer or internet access. Participating in the research, she borrowed one of the iPads the research provided and enrolled in several online courses on various topics. As her confidence grew, she began to attend some of the weekly kiosk sessions and was pleased when other residents asked for her help.
Productivity: Many of our older participants write very well. One former school principle who came to our sessions at one aged-care facility wrote beautiful poems and short stories. With some basic instruction, she learnt to use a word processor to produce a nicely formatted collection that she gave to her grandchildren. This brought them together and the grandchildren reciprocated with stories of their own. This encouraged other residents to do the same. Some even published their efforts online.
Personal Development: A few participants discovered massive, open, online courses (MOOCs) and arranged a program of online courses on topics of interest that they previously had no time or opportunity to study. One lady resident at a multicultural aged-care village had become friends with another lady who came from Spain. Like many people for whom English is a second language, this lady was losing her English language skills as she aged and resorted to her native Spanish. The first lady wanted to learn some Spanish to speak with her friend and we found an online program that helped her do this.
Being in control: Many participants struggled to deal with the confusing array of services that influence their lives such as banking and social security. One participant is not very mobile and has left all such matters to her husband who had died recently. She does not have any close family or friends that she can really trust to manage her affairs. In the kiosk sessions she had learnt to do many of her affairs online. She could check her bank account, pay bills and do other transactions. She felt more in control and is no longer worried that others may be taking advantage of her position.
Enjoyment: Entertainment is provided for residents in aged care but there is not a great deal of variety. Residents argue about which channel to watch on the community TV or which movies to show. Access to streamed entertainment on individual devices gets around this limitation and provides access to many forms of entertainment. The ABC's iView and SBSonDemand are particularly popular. In addition, a couple of women who came to the weekly sessions expressed their desire to travel but they could not afford to do so. They continued to come to the kiosk sessions in order to surf the Internet together and plan where they would go if they could. They loved to do virtual tours of towns, museums, historic sites and gardens all over the world.
Practical Support for the Digital-Inclusion of Older Women
Action research has outcomes that are both theoretical and practical. The theoretical research outcomes have been published Linger 2016, 2017) providing in depth understanding of the processes involved as older people develop the capability to use digital for their social wellbeing. The research provides insights that can inform others who want to set up similar practical programs in their aged-care facilities. These insights have been incorporated into a practical community service in our region called Living Connected which is now being provided for older people who want to set up and use computers and other digital devices at home. Based on the research findings, the guidelines for this practical service include the following:
1. Focus on an activity that is important to the user not on the technology. The home service begins with a discussion on what the older person wants to do or on what is getting harder to do as they age. With women this is particularly important as it relegated the technology to the background. Families often make the mistake of giving older members a device with a quick overview Australasian Conference on Information Systems Hasan
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Older Women Online 8 and expect them to use it without any discussion on what they would want to use it for. Our service turns this around so that learning to use a device happens as a by-product of doing something else that is meaningful for the user.
Get the right technology for the individual and what they want to do:
We don't ignore the technology altogether. Many older people already have a computer or have access to one. They may just need to have it set up and be provided with help to learn to use it for what they want and need. If they don't have a computer, or have one that is not suitable, maybe they need advice on what would be suitable and within their budget. Research has shown that internet use among older people has increased with the popularity of tablet devices (Tsai et al 2014) . Women, who have never used computers, can often learn to use a tablet easier than a man for whom a computer, as experienced at work, is a device in a large box with a keyboard and screen.
3. Get connected to the Internet: This is where many older citizens need most help and advice. There is increasingly free WIFI in public places and even some aged-care facilities. There are different home options that vary in price and suitability. Older citizens need someone trustworthy and reliable to help them find the right option for them. The increasing popularity of smart phones has meant that many older women can use these as their Internet connection. However, many take some time to realise the difference between their phone data and a connection to the internet via Wi-Fi.
Simple introductory lessons.
We have found that most women using a digital device for the first time should focus on something identified in step 1 above that engages them such as playing a game, doing some web surfing, taking a photo, typing some text into a word processor or using Google maps. Some basic computing skills are picked up along the way. Once they have mastered just one thing that they find interesting or fun, they are motivated to learn more of the basic computing skills they need to go further.
Provide ongoing help as needed:
Every beginner will inevitably need some way to get appropriate ongoing help if they get stuck. Most problems can be solved by someone with basic IT skills, plenty of patience and good humour. Each older person that gets started with us needs to find the right person to provide occasional help for them, maybe a family member, neighbour or student on a community service program.
Discussion
This action research has yielded both academic and practical outcomes. The work has been published in academic journals and has resulted in a practical service to help older people improve their wellbeing using digital devices.
Participants in our study differed in terms of their computer-awareness, skills, and the physical and cognitive constraints that affect their ability to use a digital device. In this paper we have focused on some of the differences between women and men among older members of society. They come with different previous experiences with technology and women are mostly less experienced and less confidence than men. Women had different preferences as what they needed most where use of digital technology could assist. Our interventions helped participants in our programs to gain and extend their capability to the point where they could use digital device and the internet to do things that interested them and enhanced their wellbeing.
Our research findings are based on themes we have identified that illustrate social wellbeing rather than any objective or subjective measure. Our analysis identified the themes, which we illustrated above, as connection, self-worth/esteem and personal development, productivity, occupation, selfsufficiency, being in control, and enjoyment. We are confident that after five years of research these themes are comprehensive within our cohort although we acknowledge further themes could arise in other cohorts. We believe that these themes align with three of the ASCOT high-level domains, namely (1) social participation and involvement, (2) occupation, and (3) control over daily life (Netten et al 2009) .
Within the context of the societal system of aged care, social and economic use of digital technology has the potential to assist in the social wellbeing of older women by keeping them independent and engaged. We observed that older women are less inhibited in admitting they don't know and tend to under play what they do know. Men are more reluctant to admit their problems. Women very appreciative of help and more focussed on what they can do with technology than on the technology itself.
Conclusion
The challenge of an ageing population is an extremely significant societal issue in communities everywhere. The social wellbeing of the elderly is a problem that has not had as much attention as medical or economic issues. Our project identified the complexity of this problem domain and revealed that straightforward empirical studies are not feasible. The current population of older women had little exposure to computers during their lives and received less technical education. Now as they outlive men in a digital world, it is important for them to acquires some digital capability to provide them with both economic and social independence and engagement. Significantly, our research identifies an approach to engage with the older women to enhance their ability to remain productive. It provides them with the opportunity to exploit and explore digital devices to meet their economic and social needs. It opens alternate options to wellbeing that are valid and meaningful and, importantly, are compatible with the complexity of productive ageing.
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